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About this guidance
Who would find this guidance useful?
This guidance is intended for individuals and institutions that develop guidelines, perform or commission health 
technology assessments (HTAs) and systematic reviews (SRs) and that have an interest in the use of logic models 
as a guiding framework for the HTA or SR.
Purpose and scope of this guidance
This guidance summarises current thinking and practice in the use of logic models in HTAs and SRs from ques-
tion specification through to analysis and presentation of results. It offers direction on how to choose between 
distinct types and sub-types of logic models, describes each type and its application in detail, and provides 
templates for getting started with the development of an HTA- or SR-specific logic model. 
Added value for an integrated assessment of complex technologies
A logic model can be used to “think through” the multiple components of a complex technology in context, and 
can assist in communication within the HTA/SR author team and with a range of stakeholders. This guidance 
facilitates use of logic models as a framework by which various types of information, including quantitative and 
qualitative data, may be juxtaposed for synthesis and interpretation.  
INTEGRATE-HTA
INTEGRATE-HTA is an innovative project that has been co-funded by the European Union under the Seventh 
Framework Programme from 2013 until 2015. Using palliative care as a case study, this project has developed 
concepts and methods that enable a patient-centred, comprehensive, and integrated assessment of complex 
health technologies. 
Guidance on the use of logic models in health technology assessments  
of complex interventions
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Executive Summary
Challenges in assessments of health technologies
In recent years there have been major advances in the development of health technology assessment (HTA). However, 
HTA still has certain limitations when assessing technologies, which
ﬁ  are complex, i.e. consist of several interacting components, target different groups or organisational 
levels, have multiple and variable outcomes, and/or permit a certain degree of flexibility or tailoring;
ﬁ  are context-dependent, with HTA usually focusing on the technology rather than on the system within 
which it is used;
ﬁ  perform differently depending on the way they are implemented; and/or
ﬁ  have distinct effects on different individuals.
Logic models are one important means of conceptualising and handling complexity in HTAs or systematic reviews 
(SRs) of complex technologies, as well as integrating the findings of multi-component HTAs. A logic model is 
described as “… a graphic description of a system … designed to identify important elements and relationships 
within that system”. When evaluating complex health technologies, logic models can serve an instrumental 
purpose at every stage of the HTA/SR process, from scoping the topic of the HTA/SR, including formulating the 
question and defining the intervention; conducting the HTA/SR; interpreting results and making the HTA/SR re-
levant for decision makers to implement in policy and practice.
Purpose and scope of the guidance
This guidance is targeted at commissioners, producers and users of guidelines, HTAs and SRs with an interest 
in using logic models as an overarching framework for their work. It aims to make the use of logic models as 
straightforward as possible by facilitating the systematic identification or development as well as utilisation 
of different types and sub-types of logic models. In principle, logic models are a useful tool in any kind of SR 
or HTA, as they aid with the conceptualisation of the intervention and the review question. This is particularly 
useful for complex technologies, where conceptualising the intervention and its implementation within a sys-
tem is critical. In addition, logic models can enhance communication within the HTA/SR team and with relevant 
stakeholders. 
Three types of logic model are described: With a priori logic models the logic model is specified upfront and 
remains unchanged during the HTA/SR process. With iterative logic models the logic model is subject to conti-
nual modification throughout the course of an HTA/SR. The staged logic model harnesses the strengths of both a 
priori and iterative approaches by pre-specifying revision points at which major data inputs are anticipated. In 
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addition, two subtypes are identified, namely logic models that seek to represent structure (system-based) and 
those that focus on processes or activities (process-orientated).
This guidance offers direction on how to choose between distinct types and sub-types of logic models, describes 
each logic model type and its application in detail, and provides templates for getting started with the develop-
ment of an HTA/SR-specific logic model.
Development of the guidance
This guidance was informed by a combination of (i) systematic searches for published examples of logic models 
supplemented by purposive sampling of iterative logic modelling approaches; (ii) searches for existing gui-
dance on the use of logic models in primary research, SRs and HTAs; (iii) development of two draft templates 
for system-based and process-orientated logic models in an iterative process within the research team and in 
consultation with external methodological experts; and (iv) application of these draft templates in multiple SRs 
and one HTA of different complex health technologies covering technical, educational and policy interventions 
in environmental health, e-learning for health professionals and models of palliative care.
Application of this guidance
For a comprehensive integrated assessment of a complex technology we have developed a five step process, 
the INTEGRATE-HTA model. In Step 1 the HTA objective and the technology are defined with the support from a 
panel of stakeholders. A system-based logic model is developed in Step 2. It provides a structured overview of 
technology, the context, implementation issues, and relevant patient groups. It then frames the assessment of 
the effectiveness, as well as economic, ethical, legal, and socio-cultural aspects in Step 3. In Step 4 a graphical 
overview of the assessment results, structured by the logic model, is provided. Step 5 is a structured decisi-
on-making process informed by the HTA (and is thus not formally part of the HTA but follows it). Logic models 
therefore form an integral element of the INTEGRATE-HTA model but may also be useful in individual steps.
This guidance starts off by offering support in identifying and, as needed, adapting existing logic models from 
the literature or developing an HTA-/SR-specific logic model de novo. In either case, the user will need to decide 
upfront whether to pursue an a priori, staged or iterative approach to logic modelling, and the guidance offers 
criteria on how to decide between these distinct types of logic modelling. The system-based and process-orien-
tated logic model templates provide a starting point for the de novo development of either type of logic model. 
The guidance also discusses the advantages and drawbacks of adopting the system-based or process-orientated 
sub-type, and offers some general considerations in applying logic models, such as the variety of data sources 
used, transparency in reporting and necessary trade-offs between comprehensiveness and complexity of the 
logic model in communicating with stakeholders. 
For a priori logic modelling, a six-step process comprises: (1) defining the PICO elements of the HTA/SR as well 
as relevant aspect of context and implementation; (2) deciding on a system- vs. process-orientated logic model 
subtype with the former focusing on a conceptualization of the question and the latter more concerned with an 
explanation of the pathways from the intervention to the outcomes; (3) populating the logic model template 
with information obtained through literature searches, discussions within the author team and consultations 
with content experts; (4) asking stakeholders for input and refining the logic model accordingly; (5) repeating 
steps 3 and 4 until all members of the author team agree that the logic model accurately represents the 
framework for the specific HTA/SR; and (6) publishing the final logic model with the protocol of the HTA or SR. 
This logic model remains unchanged during the HTA/SR process. 
For iterative logic modelling, a five-step process includes: (1) creating an initial logic model as a starting point 
for subsequent exploration, where a logic model template is used to create an initial logic model de novo; (2) 
identifying data on the whole system or entire process, or on individual components of the model, where data 
may come from stakeholders, the review team, ongoing primary research or the published literature; (3) making 
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changes to the initial logic model repeatedly and at any point of the review and documenting these changes 
carefully; (4) creating a new numbered version of the logic model, where changes are considered substantive 
or stepwise; and (5) recording a definitive version of the logic model for the purpose of publication within the 
final HTA/SR report. It is recognised that this version of the logic model is only definitive with regard to the 
specific project timeframe and may well be subject to subsequent modification by the HTA/SR team, or indeed 
by other teams.
For staged logic modelling, a four-step process consists of: (1) developing an initial logic model, using one of 
the templates and various mechanisms to populate them, in particular input from stakeholders and literature 
searches; (2) pre-specifying points within the HTA/SR process at which significant inputs, defined in terms of 
quantity or importance, are likely to have an impact on the structure and content of the HTA/SR and thus the 
logic model; (3) revisiting the logic model at the pre-specified review and revision points, and creating new 
and clearly labelled versions, documenting how and based on which data sources changes were made; and (4) 
presenting selected versions of the logic model, as a minimum the initial and the final logic models, in the HTA/
SR report.
Conclusions
Logic models are an important tool when conducting HTAs or SRs of complex health technologies, as they en-
hance transparency on underlying assumptions and help understand complexity by depicting the entire system, 
its parts and the interactions between intervention and outcomes; they also play a key role in integrating 
across different parts of a multi-component HTA. Nonetheless, logic models are not a panacea in addressing or 
resolving complexity and each type shows its specific strengths and limitations. This guidance provides a state-
of-the-art overview of current practices in the use of logic models within HTAs and SRs. By providing templates 
for generating a logic model de novo, it aims to make the process of logic model development and application 
as straightforward as possible. Certain types and sub-types of logic models are more or less suitable depending 
on the technology concerned and the HTA/SR question addressed and approach pursued. This guidance offers a 
series of considerations on how to choose between a priori, iterative and staged logic models, illustrated with 
example applications of each type.
Guidance on the use of logic models in health technology assessments  
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List of abbreviations
 
BeHeMoTh Behaviour-Health Conditions-Exclusions-Models or Theories
CDC Centre for Disease Control
CRD Centre for Reviews and Dissemination
HIV Human Immunodeficiency Virus
HTA  Health Technology Assessment
MeSH Medical Subject Heading
MRC Medical Research Council
NICE  National Institute of Health and Clinical Excellence
PICO Population-Intervention-Comparison-Outcome
PICOC Population-Intervention-Comparison-Outcome-Context
SAP  Stakeholder Advisory Panel
SR  Systematic review
UK United Kingdom
US  United States
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perform HTA- and HTA-related research or commissi-
on HTAs, as well as SR authors who are interested in 
the use of logic models as a framework for guiding all 
parts of the HTA/SR process from problem specification 
to data extraction and analysis.
1.3 THE ADDED VALUE OF THIS 
GUIDANCE IN RELATION TO 
EXISTING GUIDANCES
The use of logic models in primary research and evaluati-
on is well documented (Kellogg, 2004). Those interested in 
developing logic models per se are referred to the Kellogg 
Foundation guidance (2004) and to Purposeful Program 
Theory: effective use of theories of change and logic models 
(Funnell & Rogers, 2011). Yet, while examples of the use 
of logic models in HTAs exist, and they are mentioned in 
passing in SR guidance, no specific guidance exists on how 
to apply logic modelling in either HTAs or SRs. For example, 
the CRD's guidance for undertaking reviews in health care, 
(Akers et al., 2009) only briefly refers to the use of logic mo-
dels to guide their reviews and the use of theory to assist in 
formulation of the causal pathways. 
The National Institute of Health and Clinical Excellence’s Pu-
blic Health Methods Guidance (NICE, 2012) focuses on the 
use of a priori logic models as part of the initial scoping 
phase of the guidance. The intent is to use logic models to 
inform evidence identification. For NICE “logic models” are 
derived or developed from what are described as topic spe-
cific conceptual frameworks. These conceptual frameworks 
are, in turn, specific translations from a generic NICE public 
health conceptual framework. However the guidance does 
not detail explicit methods for production of any of these 
frameworks. 
The guidance offered below attempts to overcome the defi-
cits identified by Noyes et al. (2013) who highlight the need 
for a taxonomy of logic models, the development of logic 
model templates and a better understanding of the impact 
of choice of logic model on the review process and its fin-
dings . It draws heavily on two articles on the use of logic 
models in SRs (Anderson et al., 2011; Baxter et al., 2010). 
Indeed the different philosophical stances adopted in the-
se documents led to the proposition of three types of logic 
modelling – a priori, iterative and staged – and influenced 
the development of systems-based and process-orientated 
logic model templates.
1.4 LOCATING THE GUIDANCE IN 
THE INTEGRATE-HTA PROJECT
In order to achieve an integrated HTA, the application of the 
methodological guidances was structured into a systematic 
1 PURPOSE AND SCOPE OF 
THE GUIDANCE
Recent years have seen acknowledgement that eviden-
ce-based decision-making can be considerably enhanced by 
the use of a logic model. This applies to systematic reviews, 
which attempt to identify, appraise and synthesise all the 
empirical evidence that meets pre-specified eligibility crite-
ria to answer a given research question, as well as to HTAs, 
which systematically evaluate the properties, effects, and/or 
impacts of a health technology through an interdisciplinary 
approach. Systematic reviews of effectiveness are an inte-
gral part of an HTA. The purpose of this guidance is to pro-
vide a framework for commissioners, producers and users 
of HTAs and systematic reviews (SRs), which facilitates the 
systematic identification, selection and utilisation of diffe-
rent types of logic models when undertaking an evaluation 
of a complex intervention. 
This guidance reviews current practice in the use of logic 
models within the context of HTAs and research synthesis. 
Two principal types of logic models are described, namely 
a priori (where the logic model is specified upfront and 
remains unchanged during the HTA/SR process) and itera-
tive logic models (where the logic model is subject to con-
tinual modification throughout the course of an HTA/SR). A 
third type, the staged logic model, is proposed to harness 
the strengths of both a priori and iterative approaches by 
pre-specifying revisions at points where major data inputs 
are expected. Within these three logic model types two sub-
types are identified, namely those logic models that seek to 
represent structure (system-based) and those that focus on 
processes or activities (process-orientated).
1.1 AIM OF THIS GUIDANCE
When evaluating complex health interventions, logic mo-
dels can serve an instrumental purpose at every stage of the 
HTA/SR process, from scoping the topic of the HTA/SR, inclu-
ding formulating the question and defining the interventi-
on; conducting the review; interpreting results and making 
the HTA/SR relevant for decision makers to implement in 
policy and practice (Anderson et al., 2011). This guidance 
offers direction on how to choose between distinct types 
and sub-types of logic models, describes each logic model 
type and its application in detail, and provides templates 
for getting started with the development of an HTA/SR-spe-
cific logic model.
1.2 TARGET AUDIENCE FOR THIS 
GUIDANCE
The target audience for this guidance comprises in-
dividuals and institutions that develop guidelines, 
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assessment process to address integration from the very be-
ginning of the HTA. The INTEGRATE-HTA Model consists of 5 
steps (Figure 1). After an initial definition of the HTA objec-
tive and the technology in accordance with the support of 
the stakeholders in step 1, the specific logic model in step 
2 provides a structured overview of the factors and aspects 
around the technology. Patient characteristics, context and 
implementation issues feed into the assessment of effec-
tiveness, and economic, ethical, legal, and socio-cultural 
aspects in step 3. In step 4, a graphical overview of the 
assessment results structured according to the HTA objective 
and the logic model is provided. Finally, the presentation of 
the results in step 5 forms the basis of a structured decisi-
on-making process.
As clearly visible in Figure 1, logic models are a key element 
in the five-step INTEGRATE-HTA Model and provide an im-
portant framework by which a team might organize all as-
pects that are to be included in an HTA for a complex inter-
vention. These aspects include core elements of the HTA, in 
particular effectiveness and economic assessments, as well 
as socio-cultural, ethical and legal considerations (Lysdahl 
et al., 2016a), contextual and implementation aspects (Pfa-
denhauer et al., 2016), and patient preferences (van Hoorn 
et al., 2016a; van Hoorn et al., 2016b). This guidance thus 
provides a backdrop for all the remaining INTEGRATE-HTA 
guidance documents and for the HTA case study itself. In-
deed, step 2 relates to crafting a logic model to define the 
distinct evidence needs for all relevant aspects and step 4 
maps the findings of these evidence assessments to the ex-
tended logic model to assist decision-making, a major out-
put to be considered in the HTA decision-making process.
2 BACKGROUND
A logic model is described as “… – a graphic description 
of a system – … designed to identify important elements 
and relationships within that system” (Anderson et al., 
2011). Such a graphic representation is particularly helpful 
for agreeing on assumptions between researchers and ma-
king results more accessible to decision makers. Traditio-
nally, logic models are used to evaluate programmes. The 
basic logic model in programme evaluation systematically 
presents the relationships between available resources or 
inputs; planned activities; outputs and desired outcomes 
and impact (Guise et al., 2014). A logic model is a program-
me management tool and can offer an alternative way of 
visualizing the underlying theory of change beneath a par-
ticular programme. It thus presents a useful framework for 
describing and/or evaluating how a given intervention or 
programme is believed to achieve its effects. By presenting 
this information graphically, rather than in narrative form, 
researchers and decision makers can gain a clearer view of 
the relationship between constituent parts of the program-
me and how they interact.   
 
2.1 DEFINITIONS
Logic models can be described as any of the following: con-
ceptual frameworks, analytical frameworks, concept maps, 
or influence diagrams (Wildschut, 2014). They are a gra-
phical representation and have been used in the fields of 
planning and evaluation of public health, social sciences 
and education.
We have identified two main influences on logic model 
methodology. The SR tradition, from which derives the a 
priori logic model, and the programme evaluation tradi-
tion, from which derives the iterative logic model. The a 
priori logic model is developed during the protocol pha-
se; once the protocol is finalized and published, the lo-
gic model is fixed and prescribed. Consequently the logic 
model does not change during the HTA or SR process and 
may, in fact, be published with the authoritative version 
of the protocol. Such an approach is concordant with thin-
king specifically around SRs – the protocol specifies what 
will be done during the review process and this speci-
fication does not change. This contrasts with approaches 
that principally derive from programme evaluation where 
a definitive version of the logic model may only emerge 
once evaluation data have been collected and analysed. 
For example the Center for Disease Control (2003) depicts 
the logic model as “an iterative tool, providing a framework 
for program planning, implementation and evaluation” 
(Sundra et al., 2003). As part of an iterative logic model 
approach, the logic model is conceived as a mechanism by 
which to incorporate the results of the HTA and is subject 
to repeated changes during the process of data collection.
Drawing on the basic idea of a logic model described abo-
ve, the Kellogg Foundation describes three types of logic 
models: the theory approach logic model; the outcomes 
approach logic model; and the activities approach model 
(Kellogg, 2004). The theory approach model emphasises 
theories and concepts that underlie the design of a pro-
gramme and is particularly useful during the planning and 
designing phase of a programme. The activities approach 
model focuses on the implementation process and aims 
to describe the intention of a programme and the specific 
steps needed to achieve this intention; it is most useful for 
monitoring and management during the implementation 
phase of a programme.  The outcomes approach model fo-
cuses on the connections between the resources, activities 
and the outcomes, which are usually subdivided into short-
term outcomes (1 to 3 years), long-term outcomes (4 to 6 
years) and impact (7 to 10 years); this model is most usefully 
applied during the evaluation of a large-scale programme 
(Kellogg, 2004).
Finally, a logic model may be used formatively (Burns et al., 
2015) as a mechanism for engaging with stakeholders and 
for stimulating internal debate within the HTA/SR team or 
summatively (Khoo & Giersch, 2009) as a vehicle for the 
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presentation and analysis of HTA/SR findings and their im-
plications.
2.2 PROBLEM DEFINITION AND 
THE ADDED VALUE OF LOGIC 
MODELS
HTAs and SRs are a powerful means by which to summa-
rise a body of evidence and to inform decision‐making. 
Systematised processes specifically seek to minimise the 
potential for bias thus increasing confidence in the in-
terpretation and application of findings. However, recent 
years have witnessed a major challenge to methodology 
given the complex nature of policy questions in diverse 
fields, such as education, health, social welfare, and cri-
minal justice (Boaz et al., 2002; Booth et al., 2011; She-
milt et al., 2011). Systems-thinking has been proposed 
as one mechanism by which researchers might seek to 
map, measure and understand the dynamics of complex 
systems (Martin & Felix Bortolotti, 2010). Logic models, 
with their origins in the field of programme planning 
and evaluation research, are one important tool to put 
systems thinking into practice. However logic models 
have not commonly been used to guide synthesis me-
thods and, although several authors provide an enticing 
glimpse of their potential, no formal guidance exists for 
their use within the context of HTAs/SRs.
2.2.1 Scoping the HTA
The first stage in an HTA requires defining the question and 
pre-specifying what evidence is of relevance to the problem 
or hypothesis of interest (Anderson et al., 2011). Indeed, 
defining the HTA research question and providing a prelimi-
nary definition of the technology under consideration is un-
dertaken in step 1 of the INTEGRATE-HTA Model (Wahlster et 
al., 2016). The aim is to gain a sense of the "big picture" to 
inform those areas on which the subsequent HTA will focus. 
Provided this stage of the process is suitably wide-ranging 
and considered, which itself has an implication for time 
requirements, the HTA team can "consider potential cont-
ingencies or competing phenomena within a social system 
that might affect the success or failure of a programme or 
policy to achieve their objectives" (Anderson et al., 2011).
2.2.2 Collecting the research evidence
A logic model operates in a similar, but more com-
plex and encompassing, way to the generally accepted 
PICO (Population-Intervention-Comparison-Outcomes) 
(Richardson & Wilson, 1997) or expanded PICOC (Po-
pulation-Intervention-Comparison-Outcomes-Cont-
ext (PICOC) (Petticrew & Roberts, 2008) framework. It 
communicates the rationale for data collection and 
evidence synthesis, thereby making the whole process 
transparent. A logic model thus facilitates identifica-
tion of "study inclusion/exclusion criteria, for guiding 
the search strategy (such as search terms and databases 
and strategies or filters included), for identifying rele-
vant outcomes, and for examining differences among 
studies and along dimensions of interest" (Anderson et 
al., 2011). 
A priori logic models provide an early opportunity for the 
HTA/SR team to clarify their understanding of the theory of 
change (the programme theory) underpinning programmes 
or policies. This will in turn determine the type and ex-
tent of evidence required for each component of the lo-
gic model. As Anderson and colleagues (2011) state:  “SRs 
can yield different conclusions based on how the research 
question is operationalized; literature is searched; studies 
are included or excluded from the review; data are analy-
zed; and cumulative research is interpreted and presented“. 
Thus logic models offer “an accessible and transparent way 
of justifying such decisions, and of examining differences 
among related SRs“ (Anderson et al., 2011).
2.2.3 Explicating theory
The main function of a logic model within the pragmatic 
context of an HTA/SR is to identify and communicate the 
underlying programme theory behind a policy, programme 
or intervention. This, in turn, informs an assessment of the 
extent to which that programme is effective. Nevertheless 
a further and important function of the logic model is as a 
potential vehicle for theory building. In order to test hypo-
theses regarding how exactly the programme theory might 
operate requires identification of a sufficiently sizeable 
body of theory-relevant research (Anderson et al., 2011). 
The resultant set of studies can be used “to examine com-
mon causal mechanisms and to clarify empirical relations 
between the mediator and the main effects“ (Anderson et 
al., 2011). The logic model therefore offers an important 
vehicle by which to guide inquiry into the theory under-
pinning the intervention of interest.
2.2.4 Constructing an analytical map
In addition to its potential conceptual contribution 
a logic model may serve a more instrumental pur-
pose as a “lens” for analysis. Analytic logic models 
seek “to demonstrate a chain of logic between inputs 
and outcomes and to capture any possible alterna-
tive explanations“ (Anderson et al., 2011). Indeed a 
considerable methodological advantage, within the 
specific context of the science of evidence synthesis, 
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is that “specifying all relevant causal relationships a 
priori, uninfluenced by the findings…, should help 
reduce bias in researcher judgment“ (Anderson et 
al., 2011). Selection of a suitably objective lens for 
evaluation, separated from considerations promp-
ted by detailed evaluation of the data itself, offers 
the prospect of “a well articulated rationale for a 
practice recommendation with clear evidence in sup-
port of the conclusion“ (Anderson et al., 2011). Some 
commentators question the extent to which “a priori 
knowledge and social science theory can adequately 
anticipate the effects that a given social program can 
be expected to have” (Chen & Rossi, 1980). However, 
this risk is comparatively minimised given that, wit-
hin the context of HTA, the logic model is being ap-
plied retrospectively to published data, rather than 
prospectively within a programme evaluation.
2.3 DESCRIPTION OF THEORETI-
CAL BACKGROUND AND AVAI-
LABLE APPROACHES
Currently, the choice of logic model approach is pri-
marily determined by a HTA/SR team’s prior familiari-
ty with particular logic model methods and forms of 
presentation. It is further informed by a wider philo-
sophical debate on the purpose and function of logic 
models (Pawson et al., 2005; Squires et al., 2013). 
This philosophical debate hinges on the extent to 
which logic models are to be considered a purpose- 
specific innovation within the context of HTAs and 
SRs (Noyes et al., 2013) and the extent to which 
they derive their pedigree from the broader context 
of programme evaluation (Brousselle & Champagne, 
2011). Within the broad arena of SRs the influence 
of qualitative evidence syntheses has served to open 
the toolkit to more iterative and flexible methods. 
In parallel, the imperative to provide answers to 
time-critical policy-driven questions has driven a 
need to fast-track much of the conceptualisation 
and problem specification that can be seen as a 
necessary but delaying component of a conventional 
HTA/SR process (Best et al., 2009; Thomson, 2013). 
2.4 COMPLEXITY
The UK Medical Research Council (MRC) defines complex 
interventions as being characterised by the number of 
interacting components within the experimental and 
control interventions, the number and difficulty of be-
haviours required by those delivering or receiving the in-
tervention, the number of groups or organisational levels 
targeted by the intervention, the number and variability 
of outcomes, and the degree of flexibility or tailoring of 
the intervention permitted (Craig et al., 2008). Shiell et 
al. (2008) highlight that complexity is a characteristic of 
the system within which an intervention acts as well as 
being an inherent characteristic of an intervention its-
elf. They describe complex systems as being adaptive to 
their local environment, as behaving non-linearly and as 
being part of hierarchies of other complex systems (Shiell 
et al., 2008) (Table 1). 
Many of the traditional methods of analysis in HTA rely 
upon specific assumptions about the structure, content 
and objectives of an intervention, its implementation, 
the system within which it is intended to act and the 
potential interplay and co-evolution of the system and 
the intervention. However, to avoid misleading conclusi-
ons, HTA should take the complexity of a technology and/
or the complexity of its environment into account. For 
example, when assessing a technology such as an educa-
tional programme to prevent the transmission of the hu-
man immunodeficiency virus (HIV) the success or failure 
might depend on the message itself (e.g. abstention or 
condoms or both), the messenger (a young celebrity or a 
respected religious leader), the target group (sexually ac-
tive adolescents or elderly religious persons), the medium 
transmitting the message (internet spots or lectures), the 
perceived prevalence of the disease (omnipresent thre-
at or small chance), and so on. Simply to focus on the 
content of the program without considering these other 
factors is not sufficient.
Complexity is not a binary property, and exists rather 
along a spectrum. All interventions could, therefore, be 
considered complex to a certain extent. This guidance, 
however, focuses on those health technologies where the 
presence of complexity has strong implications for the 
planning, conduct and interpretation of the HTA. Mitle-
ton-Kelly (2003) lists potentially relevant characteristics 
of complexity (Table 1).
Consequently, when starting an assessment of (any) he-
alth technology these factors should be carefully revie-
wed with the purpose of 
1. describing the complexity of an intervention and 
the system within which it acts,
2. understanding whether this complexity matters for 
decision making and therefore needs to be addressed 
in an HTA,
3. understanding the implications of complexi-
ty for the methods of HTA analysis in assessing the 
ethical, legal, effectiveness, economic and socio- 
cultural aspects of an intervention, and
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Table 1 - Summary of potentially relevant aspects of complexity in HTAs and SRs.
Characteristic Short explanation 
1  Multiple and changing 
perspectives
The variety of perspectives is caused by the many components (social, ma-
terial, theoretical, and procedural), actors, stakeholders and organisational 
levels that are involved in the intervention. These are interconnected and 
interacting, and accordingly exposed to changes.
2  Indeterminate phenomena The intervention or condition cannot be strictly defined or delimited due 
to characteristics like flexibility, tailoring, self-organization, adaptivity and 
evolution over time.
3  Uncertain causality Factors like synergy between components, feedback loops, moderators and 
mediators of effect, context and symbolic value of the intervention lead to 
uncertain causal pathways between intervention and outcome.
4  Unpredictable outcomes The outcomes of the intervention may be many, variable, new, emerging and 
unexpected.
5  Historicity, time and path 
dependence
Complex systems evolve through series of irreversible and unpredictable 
events. The time, place and context of an intervention therefore impact on 
the effect, generalizability and repeatability of an intervention.
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4. exposing important factors that decision makers 
need to consider in interpreting the HTA. 
Delineating a large and complex topic into a series of 
questions can help an HTA/SR team to decide how to or-
ganise, and subsequently tackle, intervention topics. A 
logic model offers a coherent starting point that “provi-
des a common understanding of the multiple causes of 
the problem and helps define the conceptual boundari-
es for a set of reviews [or other types of evidence, such 
as information provided by various stakeholders]. Seeing 
the broader picture also might point to those policies 
or contextual factors that might attenuate or boost pro-
gramme effects (Anderson et al., 2011).
2.4.1 How does the guidance  
approach the issue of complexity?
Synthesising evidence in the presence of complexity is par-
ticularly challenging. A series of papers published in the 
Journal of Clinical Epidemiology (Anderson et al., 2013), di-
scusses various issues relating to complexity in SRs, suggests 
ways of dealing with this complexity at each stage of the re-
view and highlights methodological areas that need further 
development and testing. (Anderson et al., 2013; Burford 
et al., 2013; Noyes et al., 2013; Petticrew et al., 2013a; 
Petticrew et al., 2013b; Pigott & Shepperd, 2013; Squires et 
al., 2013). A repeatedly mentioned tool, to help make sense 
of complexity when synthesising evidence, is a logic model. 
Logic models can help to handle complexity by 
(i) describing the various components of complex inter-
ventions and the relationships between them, 
(ii) making underlying theories of change and assump-
tions about causal pathways between the interventi-
on and multiple outcomes at different levels explicit 
(Anderson et al., 2011), and 
(iii) carefully describing interactions between the inter-
vention and the system within which it is imple-
mented. 
When evaluating complex health interventions, logic mo-
dels can serve an instrumental purpose at every stage of 
the HTA/SR process, from scoping the topic of the HTA/SR, 
including formulating the question and defining the in-
tervention (e.g. deciding on whether to ‘lump’ or ‘split’ 
components or interventions (Squires et al., 2013; Weir et 
al., 2012); conducting the HTA/SR (e.g. guiding the litera-
ture searches, identifying subgroups or deciding on surro-
gate measures); interpreting results and making the HTA/
SR relevant for decision makers to implement in policy and 
practice (Anderson et al., 2011) (Table 2).
 2.4.2 How have existing methods 
been expanded to adequately 
assess complex interventions?
Logic models were originally derived within the 
context of programme evaluation (Funnell & Rogers, 
2011). More recently, as HTA/SR questions have pro-
gressed beyond a basic consideration of what works 
to a more nuanced understanding of what works 
for whom under what circumstances (Charles et al., 
2013), logic models have been conceived as an im-
portant vehicle for unpacking some of these ques-
tions, in particular in relation to complexity.
2.4.3 What challenges exist with 
using this method for assessing 
complex interventions?
Mark and Henry (2013) “question the extent to which 
linear logic models convey the contingent decision 
making emphasized by some evaluation theo-ries” 
(Mark & Henry, 2013). Clearly, a logic model may 
require quite substantial iteration if a HTA/SR team 
decides that it is intended to capture feedback lo-
ops or indeed to acknowledge interactions between 
components within the model. To add value, a logic 
model must therefore progress beyond linear cari-
cature while seeking to anticipate the full scale and 
nature of feedback loops and iterations.
3  GUIDANCE  
DEVELOPMENT
Overall, the development of this guidance was hea-
vily informed by systematic searches for published 
examples of logic models and searches for existing 
guidance on the use of logic models in primary re-
search, SRs and HTA.
We conducted systematic searches to identify HTAs 
and SRs that used logic models. We searched The 
Cochrane Library and the Campbell Library using the 
key search terms “logic model” OR “logic models”; 
and PubMed using the following search string: (sys-
tematic review [Title/Abstract] OR meta-analysis OR 
review [Title/Abstract] OR review [Publication Type] 
OR meta-analysis [Publication Type]) OR HTA OR “he-
alth technology assessment”) AND ("logic model" OR 
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Table 2 – Added value of using logic models in systematic reviews (reproduced from (Anderson et al., 2011).
Scoping the review
ﬁ  Refining review question
ﬁ  Deciding on lumping or splitting a review topic
ﬁ  Identifying intervention components
Defining and conducting the review
ﬁ  Identifying relevant study inclusion/exclusion criteria 
ﬁ  Guiding the literature search strategy 
ﬁ  Explaining the rationale behind surrogate outcomes used in the review
ﬁ  Justifying need for subgroup analyses (e.g. age, sex/gender, socio-economic status)
Making the review relevant to policy and practice
ﬁ  Structuring reporting of results
ﬁ  Interpreting results based on intervention theory and systems thinking
ﬁ  Illustrating how harms and feasibility are connected with interventions
ﬁ  Interpreting results based on intervention theory and systems thinking
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"logic models") AND Humans [MeSH]. After removal of 
duplicates and exclusion of irrelevant studies (most 
commonly when the study was not a completed sys-
tematic review or HTA or did not include a logic mo-
del), we identified 18 published systematic reviews 
that included a logic model and one HTA that refer-
red to the different phases of a logic model, but did 
not include a diagram. Thirteen (A1-A13) of the re-
views identified used logic models at the beginning 
of the review process (a priori). Four of the reviews 
developed logic models to summarise and synthesise 
the results of the SR (A14-A17). One review mapped 
the results of the review to an a priori logic model 
(A18) (see Appendix I).
We then examined the aims and the various elements 
of the logic models identified and reviewed existing 
guidance for developing logic models in primary 
research (Funnell & Rogers, 2011; Kellogg, 2004). 
Drawing on existing definitions of complex interven-
tions and the conceptualisation of complexity within 
the INTEGRATE-HTA project, we developed draft tem-
plates (see Figures 3 and 4 in section 4.2 below). The 
templates were refined in an iterative process within 
the research team and in consultation with external 
methodological experts.
Subsequently we identified a need to purposively 
sample iterative logic models to inform our guidance. 
We therefore used the Google Scholar interface using 
keywords related to “logic models“, “systematic re-
views or health technology assessments” and one of 
the following words “iterative or iteration or revised 
or revision or version”. As might be expected, these 
latter words lacked specificity. Fortunately, however, 
the relative shortage of logic models in a specific HTA 
or systematic review context meant that it proved 
feasible to examine the full text, where available, of 
all references retrieved by the Google Scholar search 
engine. In addition we contacted co-convenors of 
the Cochrane Collaboration Qualitative and Imple-
mentation Methods Group who were able to iden-
tify examples of iterative approaches to logic models 
with which they had been associated.
Finally, we applied the draft templates to three on-
going SRs and one ongoing HTA. These are a Cochrane 
review of interventions to reduce particulate matter 
air pollution (Burns et al., 2014), a Campbell review 
of e-learning to increase evidence-based health care 
competencies in healthcare professionals (Rohwer et 
al., 2014), a review of interventions to reduce expo-
sure to lead through consumer products and drinking 
water within a guideline developed by the World 
Health Organization (Pfadenhauer et al., 2014) and 
an HTA of models of reinforced home based palliative 
care within the INTEGRATE-HTA project (Brereton et al. 
2016). Based on our own testing and the feedback 
from external users of the templates, we revised the 
templates and the accompanying definitions and ex-
planations.
4  APPLICATION OF THE 
GUIDANCE 
This guidance has been shaped by two contrasting 
philosophies that underpin the generation and use 
of logic models. On the one hand there is an emer-
ging SR ‘tradition’ which requires aspects of problem 
definition to be identified and secured as early as 
possible in an attempt to minimize the prospects of 
‘scope creep’ and, of potentially more concern, the 
likelihood of bias (Booth, 2011). On the other hand 
the programme evaluation ‘tradition’ emphasises 
the pragmatic concerns of making use of all available 
data in seeking to identify a programme theory and 
thus address a particular practical question (Funnell 
& Rogers, 2011). 
This guidance has resolved these tensions by distin-
guishing between three different types of logic mo-
delling on a spectrum from “fully a priori” to “fully 
iterative”, each with their inherent advantages and 
disadvantages. It outlines selection criteria by which 
a review team might determine the most appropriate 
logic model type for their purpose and provides a 
worked example of each type.
4.1 AVAILABLE METHODS
4.1.1 Development of a logic model
Logic models can either be adopted or adapted from 
the literature or they can be created de novo. In 
practice, both approaches may be combined but to 
differing degrees of intensity.
4.1.1.1 Identification of published logic  
models
We have been unable to identify any documentation 
of formal methods by which logic models can be iden-
tified from the literature. Identification of logic mo-
dels is particularly problematic because the existence 
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of a logic model is unlikely to be flagged within the 
title or abstract of a SR. A tentative possibility in this 
task is to use information retrieval procedures recently 
developed for the systematic identification of theory. 
Logic models can be variously described as: concep-
tual frameworks, analytical frameworks or concept 
maps. As such they would be retrieved by our gene-
ric Behaviour-Health Condition-Exclusions-Models or 
Theories (BeHEMoTh) search filter for papers reporting 
theory. This involves a string of terms based on theor* 
or concept* or model* or framework* (Booth & Car-
roll, 2015). A possible addition to this string, in the 
specific context of logic models might be: “influence 
diagrams” or, indeed diagram* more generally.
4.1.1.2 Adaptation of a logic model from  
the literature  
Where theorising is relatively immature within the 
specific context of an HTA or SR, an existing but clearly 
“imperfect” logic model may offer a “scaffolding” fra-
mework, which is populated during the HTA/SR process. 
The contingent nature of this framework (i.e. it is not 
the finished framework) may be recognised by using 
a variant of synthesis known as best-fit framework 
synthesis (Booth & Carroll, 2015; Carroll et al., 2011; 
Carroll et al., 2013). Following this approach may be 
appropriate when a team has identified key elements 
of an intervention but not necessarily how these are 
interrelated. The approach is operationalised by ele-
ments of the initial logic model being “deconstituted” 
to become fields in a data extraction form. Once data 
extraction is completed, relationships identified from 
the data are depicted and a revised, expanded logic 
model is “reconstituted” (Booth & Carroll, 2015). Ad-
ditional logic model components, identified from the 
literature or identified by stakeholders, may be added 
in a more inductive formal stage of development of 
the model. 
4.1.1.3 Creation of a logic model de novo  
In most cases, the existing literature is unlikely to 
offer a suitable logic model that could be used as a 
starting point for an HTA or SR. Consequently, much 
of this guidance is dedicated to offering help with 
the creation of a logic model de novo.
Creation of a logic model de novo may be initiated 
by taking into consideration and carefully thinking 
through, at the very least, the core elements of the 
HTA or SR as described by the PICO (Richardson & 
Wilson, 1997) or PICOC frameworks (Petticrew & Ro-
berts, 2008). Several approaches can be combined to 
varying degrees in developing a new question-speci-
fic logic model, usually conceptualisation, brainstor-
ming, literature searches and stakeholder involve- 
ment. The logic model templates proposed in this 
guidance (see section 3.2) are intended as a starting 
point for the development of an initial logic model. 
The contribution of literature to development of a 
de novo logic model is often limited, with much 
emphasis being placed on mechanisms for consulta-
tion with stakeholders. Significantly, Purposeful Pro-
gram Theory: effective use of theories of change and 
logic models (Funnell & Rogers, 2011) only provides 
one paragraph on the role of literature in develo-
ping a logic model, cautioning that examination of 
reviews of the literature is useful but may yield an 
outdated or obsolete perspective on a potential pro-
gramme theory.
4.1.2 Available option(s) for logic  
modelling
This guidance identifies and describes three types of 
logic models related to the developmental phase on 
which the logic model focuses – i.e. a priori, staged 
or iterative – and two subtypes of logic models related 
to the structural elements of a logic model – i.e. sys-
tem-based or process-orientated (Table 3).
Table 4 provides definitions for each logic model type 
and subtype. A logic model may be specified a priori 
(type A), close to the inception of an HTA or SR. Alter-
natively it may be seen more tentatively as a “best fit” 
framework by which a review team produces an 
approximation of the review problem and then pro-
gressively refines the logic model, in an iterative man-
ner (type B), with the addition of data or additional 
perspectives. This added detail may result in enhan-
ced granularity or in a novel insight into the relations-
hip between included elements; unanticipated itera-
tion can occur throughout the HTA/SR process. We have 
added a further approach, which harnesses the inhe-
rent advantages of the preceding types while minimi-
zing their apparent weaknesses. This staged approach 
(type C) requires identification of important stages at 
which additional data might be anticipated and thus 
at which the logic model may be subject to revision. It 
thus pre-specifies the creation of successive versions 
of the logic model and recognises that the initial logic 
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model may have imperfectly conceived the original 
problem. At its simplest level the staged model might 
require revision of an a priori logic model in a single 
iteration at the end of the HTA/SR process.
These three types of logic models are not entirely inde-
pendent. An initial logic model is the starting point for 
all three types of logic models. Investment of time and 
effort to clearly define the health technology and asso-
ciated information requirements may be considered 
“central to planning reviews that are relevant, as well 
as conceptually appropriate and manageable” (Thom-
son, 2013). Indeed, the development of an initial logic 
model is a key means of integration across all aspects 
of an HTA (Wahlster et al., 2016). In the case of the a 
priori logic model the scoping process seeks to identify 
potential issues relating to heterogeneity and “factors 
that may mediate the impact of the intervention or in-
dependent variable” (Thomson, 2013). The scoping 
process may also help to establish the potential scale of 
the initial review question and reveal initial complexi-
ties inherent in associated questions. For the iterative 
logic model the scoping process seeks to characterise 
the parameters of the review topic as a framework for 
subsequent iterations of increasing granularity. For the 
staged model the scoping process may help to identify 
types of data that will need to be extracted from the 
literature or collected from primary data sources. This 
helps in the determination of points at which new data 
is to be added and the possibility of revision of the lo-
gic model is correspondingly high. In all cases the initi-
al logic model offers a “way of mapping the outcome of 
discussions” within the HTA/SR team (Thomson, 2013). 
A further important distinction is between system- 
based and process-orientated logic models. A system- 
based logic model is primarily used to describe the 
system in which the interaction between the inter-
vention and the outcomes takes place and can also be 
described as a conceptual framework. In contrast, a 
process-orientated logic model is primarily used to 
describe and analyse the processes and causal path- 
ways leading from an intervention to its multiple out-
comes and thereby serves as an analytical framework 
(Table 4).
4.1.3 How to choose the right option
A HTA/SR team must first determine whether to use 
the a priori, iterative or staged logic model approach 
(section 4.1.3.1). Subsequently, they must decide 
whether to employ a system-based or a process- 
orientated approach to modelling the decision prob-
Table 3 – Overall taxonomy for logic models as operationalised by this guidance.
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Table 4 – Three types of logic models and their two sub-types, as described in this guidance.
Label Meaning
ﬁ  A priori logic model A logic model that is specified as close to the inception of an HTA or SR as sco-
ping the literature and/or stakeholder consultation permit and that remains 
unchanged during the HTA/SR process.
ﬁ  Iterative logic model A logic model that is subject to continual modification and revision throug-
hout the course of an HTA or SR.
ﬁ  Staged logic model A type of iterative logic model that pre-specifies points at which major data 
inputs are anticipated to prompt a subsequent version of the logic model, 
thereby increasing transparency and minimising problems with version con-
trol. 
ﬁ   Process-orientated logic 
model
A sub-type of logic model, applicable within a priori, iterative or staged logic 
modelling approach, that seeks to capture elements of process within a pro-
gramme or policy.
ﬁ  System-based logic model A sub-type of logic model, applicable within a priori, iterative or staged logic 
modelling approaches, that employs systems-based approaches to unpick the 
complexity of a policy or programme.
lem (section 4.1.3.2). Table 5 provides an overview 
of the key considerations in relation to choosing bet-
ween different logic model types and sub-types, 
which are further described in the following sec-
tions; together with some additional considerations 
that are relevant to all logic modelling approaches 
(section 4.1.3.3).
4.1.3.1 Considerations to determine choice of 
logic model type (a priori, iterative or 
staged)
A key consideration for the HTA/SR team is the purpose 
to which they want to put the logic model and the 
consequent HTA or SR. It is the research question that 
should primarily determine the chosen approach. As 
such the “right” tool is selected judiciously for the 
appropriate question/purpose in relation to (i) the 
broad or narrow scope of the HTA/SR (i.e. lumping vs. 
splitting), with narrow/specific questions lending 
themselves more to an a priori approach, (ii) whether 
the HTA/SR is expected to be theory-generating or 
theory-testing, with theory testing placing a require-
ment that a logic model be determined sooner rather 
than later and (iii) the types of evidence to be consi-
dered, with sources offering a single or finite antici-
pable number of perspectives pointing towards an a 
priori model whereas multiple, potentially dissonant 
perspectives may require a more iterative approach.
Ultimately, of course, such concerns are firmly located 
within the decision as to which kind of HTA/SR appro-
ach the team decides to pursue, as determined by the 
funder’s requirements or by the available resources 
and expertise of the HTA/SR team. Fundamental to 
such approaches is a broader distinction between two 
different schools of evidence synthesis methodology, 
i.e. the traditional “Cochrane-style”, (now also widely 
practiced outside of the Cochrane Collaboration), a 
priori world of defined pre-specified questions and 
defined prescriptive processes – and the iterative fluid 
nature of many of these same processes exercised de-
scriptively within many qualitative and mixed method 
reviews. As such the differences in choice of logic mo-
dels may be seen as a natural consequence of these 
two schools of thought. Furthermore this choice may 
also be orientated within evidence syntheses charac-
terised as aggregative, where the review team seeks to 
identify all studies meeting predefined PICO or PICOC 
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inclusion criteria, or configurative, where the review 
team starts with a broad direction of travel and then 
subsequently responds to patterns that emerge from 
the data (Gough et al., 2012). 
The HTA/SR team should discuss to what extent the as-
sessment is concerned with the analysis of a tightly 
prescribed intervention or with a broader societal 
perspective. A priori logic modelling holds consider-
able strength within the context of single, well-focu-
sed technology appraisals where much is already 
known about the intervention itself. Indeed such logic 
models are very useful when depicting the complexity 
of the intervention components and delivery mecha-
nisms, as well as the outcomes and the context, whe-
re these are well-theorised and well-explored. Itera-
tive and staged logic modelling may be more suited 
for the types of HTA/SR commissioned around pro-
grammes or packages of care or, equally for public he-
alth and social interventions. In such cases an HTA/SR 
team often faces the reality that consensus around the 
definitions associated with the individual PICO or PI-
COC elements does not yet exist.
Another important consideration is the extent to which 
the various PICO or PICOC components are “pre-specified, 
secure, and well-defined” (Dixon-Woods et al., 2006) 
and the extent of likely heterogeneity in these elements 
(Petticrew et al., 2013b). Where there is broad general 
agreement, within the team, within the literature or 
among stakeholder groups, on the components or pro-
cesses of a particular HTA/SR topic, it may be preferable 
to use an a priori logic model approach. Here, the logic 
model defines the problem under consideration from 
the very beginning, as a relatively inflexible reference 
point for the subsequent HTA/SR. With an iterative or sta-
ged logic model approach, one or more of the initial 
question components may be undefined, poorly de-
fined, or lacking consensual terms. As an example, “pal-
liative care”, “multidisciplinary rehabilitation” or “group 
clinics” share a need to first identify, define and explore 
their characteristics as a necessary prequel to an HTA/SR. 
Similar complexities may exist in connection with a po-
pulation (e.g. “deprived populations”), a comparator 
(e.g. “usual care”) or outcomes (e.g. “satisfactory”, “suc-
cessful” etc.) and, indeed, with the surrounding tempo-
ral and geographical context. In such a situation the 
intervention or programme may be defined descriptively 
further down the line by the presence or absence of cer-
tain mechanisms instead of proscriptively by secure de-
finitions of all the PICO or PICOC elements; if so, an itera-
tive or staged approach clearly adds value compared to 
an a priori approach. 
Additional complexity may be contributed by the in-
teraction and interplay of multiple factors not readily 
identified a priori. These factors may be independent, 
synergistic or antagonistic, they may operate as alter-
natives, may be interdependent and may be required 
to be present individually or collectively, or in an op-
timal sequence. Indeed, these factors may operate 
such that an increase in one effect is only achieved at 
the expense of a diminution of another. Therefore, an 
additional consideration in choosing between an a 
priori, staged or iterative logic model approach is the 
extent to which extent the HTA/SR team and the stake-
holders consulted at the beginning of the process can 
readily anticipate all the issues relating to complexity. 
Where it is difficult to specify all elements of comple-
xity upfront, an iterative or staged approach is likely 
to add value over an a priori approach.
HTAs and/or SRs are often undertaken or commissi-
oned within very tight timelines; in some European 
countries such as the UK, an HTA must be completed 
within 12 months, other countries and their commis-
sioning bodies tend to be more flexible. Timelines and 
financial as well as personnel resources may influence 
whether continual revisions of the logic model in a 
truly iterative approach or revisions at set stages du-
ring the HTA/SR process are even feasible, where adop-
ting an iterative approach is likely to be more 
time-consuming and difficult to organise than an a 
priori approach. Linked to this, philosophical stances 
within the HTA/SR team as well as commissioning bo-
dies may determine whether, and to what extent, ite-
rative features are taken forward. We recognize that a 
completely iterative model may be problematic within 
the context of a multi-component HTA, particularly if 
it is being coordinated across multiple academic cen-
tres. The staged model carries more flexibility than 
the a priori model but removes the risk of teams wor-
king on different versions of a logic model simulta-
neously. 
4.1.3.2 Considerations to determine choice of 
logic model sub-type (system-based or 
process-orientated)
A system-based logic model, which describes the sys-
tem in which the interaction between the partici-
pants, the intervention and the context takes place, 
should generally be the starting point for an HTA or SR. 
It offers a holistic perspective and can thus serve to 
integrate all elements of the HTA (Wahlster et al., 
2016); it is also highly suited to broad interventions, 
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such as packages or approaches to health care. A pro-
cess-orientated logic model, which graphically dis-
plays the processes and causal pathways that lead 
from the intervention to its outcomes, may be used in 
addition or, in rare circumstances, as stand-alone 
where the composition of the intervention is general-
ly well-understood but the focus is on elucidating the 
details of how the intervention operates.
Broad HTA or SR questions are best addressed by adop-
ting a system-based logic modelling approach. A pro-
cess-orientated logic model adds value where the 
question focuses on how an intervention exerts its 
effect, i.e. where the assessment attempts to elucida-
te the mechanism of action in terms of the causal 
chains or pathways.
4.1.3.3 Considerations irrespective of logic mo-
del choice
An HTA/SR team should be explicit about the use or 
adaptation of an existing logic model versus the crea-
tion of a new logic model (see section 4.1.1). Import-
antly, it should indicate and describe in detail the 
various data sources used to construct or populate the 
logic model, including conceptualisation, brainstor-
ming, literature searches, feedback from content ex-
perts and stakeholder consultations. The latter play 
an important role in ensuring that the perspectives of 
different stakeholder groups (e.g. policy-makers, fun-
ders, implementers, patients, patient relatives) are 
represented. Importantly, a multi-component HTA 
may comprise more than one logic model. For examp-
le, a broad system-based logic model may serve to 
integrate the whole HTA process (Wahlster et al., 
2016), whereas one or more additional logic models 
of different types or subtypes could guide individual 
components, such as the assessment of effectiveness 
(Burns et al., 2016) or of context and implementation 
factors (Pfadenhauer et al., 2016).
The HTA/SR team should be transparent with respect to 
the overall approach adopted, whether a priori, itera-
tive or staged (see section 4.1.3.2). If the team agrees 
that the logic model is to change after the protocol 
stage, it should identify at what points in the concep-
tion and development of the logic model and the pro-
ject as a whole it is feasible and appropriate to make 
changes to the model. This is especially important as 
logic models represent an important overall means of 
integration across the HTA (Wahlster et al., 2016).   
An HTA/SR team should specify whether the logic model 
is intended to hypothesise how processes should work 
(prescriptive) or to depict how they actually work (de-
scriptive). For example the US Preventive Services Task 
Force defines a logic model as “a schematic that shows 
the hypothesised relation between interventions and 
their intended outcomes” (Harris et al., 2001).
Logic models, when attempting to be comprehensive, 
may contain a complexity that is difficult to explain and 
communicate to those commissioning or wanting to 
use an HTA or SR. The HTA team must seek to capture a 
level of detail proportionate to the intended purpose 
and audience of the logic model. The graphical presen-
tation of the logic model is usually supplemented with 
a more detailed description of the different elements 
in the text; in this way, additional detail can be placed 
in the text without overcrowding the graphical presen-
tation. With respect to the graphical presentation, the 
HTA/SR team may consider whether the accuracy and 
complexity of a detailed logic model is being achieved 
at the expense of clarity. It may be necessary to revise 
the logic model to a higher level of abstraction specifi-
cally for communication and dissemination purposes. 
In such cases, it should be made clear that a more de-
tailed version is available. Whatever the team’s decisi-
on it is clearly advantageous to ensure that a logic mo-
del is able to reflect a variety of levels of granularity so 
that textual and graphical presentations of the inter-
ventions or programmes may be both complementary 
and explicative. Within the context of presentation we 
should also highlight that a logic model may serve a 
formative function as a vehicle for securing engage-
ment and input from stakeholders or internally within 
the review team, and summatively where it is concei-
ved as a device for concise presentation of results to the 
intended final audience.  The exact graphical presenta-
tion (e.g. vertical vs. horizontal page format, place-
ment of context box, placement of comparison box) can 
vary depending on aspects, such as the SR/HTA question 
and scope, communication needs or layout constraints. 
4.2 USING TEMPLATES TO DEVELOP 
AN INITIAL LOGIC MODEL
Irrespective of the type of logic model approach – a pri-
ori, iterative or staged – adopted, an initial logic model 
must be developed. The templates described in this sec-
tion should help those conducting an HTA or SR to think 
through all key elements in relation to the HTA or SR 
question. They are not intended as a straitjacket but to 
make the development of a logic model de novo as stra-
ightforward as possible.
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4.2.1 System-based logic model  
template
The system-based logic model template is shown in 
Figure 21. The PICO or PICOC elements to formulate cle-
ar research questions form the core of the logic mo-
del, supplemented with context and implementation 
elements.
Participants refers to the targeted population. Neces-
sary details, such as geographical scope, health condi-
tion or socio-economic characteristics, and relevant 
subgroups should be included.
The intervention component is often the most import-
ant aspect of an HTA or SR as the intervention is typi-
cally the technology that is being assessed. The inter-
vention must therefore be well defined. It may be 
further divided into theory, design and delivery ele-
ments.
The theory underpinning the design and planning of 
an intervention is critical. Here the term “theory” is 
used in a broad way to describe a body of implicit or 
explicit ideas on how an intervention works (Pope et 
al., 2007; Wells et al., 2012) and includes the overall 
aims of the intervention. 
Intervention design describes the “What?” of the in-
tervention under the headings components and exe-
cution. The components of the intervention can be 
categorised as technology and infrastructure; educati-
on; or policy and regulations. The execution of the 
intervention comprises a more detailed “prescription” 
of the intervention – timing (when), duration (how 
long), dose (how much) and intensity (how often). 
Intervention delivery describes the “How?”, “Who?” 
and “Where?” of the intervention and distinguishes 
between delivery mechanisms, delivery agents and 
setting. Individuals form the basis of every organisati-
on and organisational change (Damschroder et al., 
2009), and knowledge, skills, motivation and beliefs 
are critical for successful implementation. Setting re-
fers to the location where the intervention is deliver-
ed as well as its characteristics. 
Outcomes can be listed separately under the headings 
intermediate (as opposed to ultimate) outcomes, he-
alth outcomes and non-health outcomes. Health out-
comes may be categorised as short-, intermediate- 
and long-term. In addition to depicting desired or 
positive outcomes, it is important to note potential 
undesired or negative outcomes. 
Process outcomes refer to outcomes regarding inter-
vention implementation. They can be quantitative or 
qualitative in nature and may include participation, 
implementation fidelity (Carroll et al., 2007) (whether 
the intervention was implemented as per protocol), 
reach (the degree to which the target group receives 
the intervention), barriers experienced, contaminati-
on of the comparison group by study or non-study in-
terventions, and experiences of participants and in-
tervention providers (Audrey et al., 2006; Linnan & 
Steckler, 2002).  
Behaviour outcomes include participant behaviours 
required for the intervention to have an effect, such 
as adherence or compliance (sometimes as a direct 
outcome of a behavioural intervention), but can also 
refer to other behavioural outcomes occurring intenti-
onally or unintentionally. According to this template, 
the behaviours of those delivering an intervention are 
best captured under “intervention delivery”.
Surrogate outcomes are used as proxies for “hard” cli-
nical outcomes. These refer to direct, measurable, of-
ten short-term effects of an intervention (e.g. bio-
marker levels, knowledge scores). They need to be 
validated as reliable predictors for meaningful health 
endpoints (Burzykowski et al., 2006; Furgerson et al., 
2012). 
Health outcomes comprise more narrow clinical out-
comes, such as morbidity and mortality, as well as 
broader health outcomes, such as wellbeing, life ex-
pectancy and quality of life. They may occur and/or be 
measured at the individual-level, population-level 
(e.g. herd immunity) or both.
Non-health outcomes refer to all other relevant so-
cietal impacts of an intervention. 
The explicit depiction of context and implementati-
on acknowledges the importance of a broad range 
of factors for the effectiveness of complex interven-
tions. The context and implementation for complex 
1  A manuscript on the use of a priori logic models for research synthesis has been submitted to the Journal of Clinical Epi-
demiology. The information on the development of the templates for the a priori logic models (both system-based and 
process-orientated logic models), as well as the application thereof to various systematic reviews and the palliative care 
case study, contained in this guidance has been taken from the manuscript (Rohwer et al., submitted manuscript) 
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interventions (CICI) framework (Pfadenhauer et al., 
2016) provides an overarching approach for consi-
dering these two distinct but interacting dimensi-
ons. Context is composed of seven domains, i.e. (i) 
geographical, (ii) epidemiological, (iii) socio-cultu-
ral, (iv) socio-economic, (v) ethical, (vi) legal and 
(vii) political issues. The four domains of the imple-
mentation dimension are the provider, organisation 
and structure, finance and policy (Pfadenhauer et 
al., 2016). 
4.2.2 Process-orientated logic model 
template
The process-orientated logic model template (Figure 
3) depicts the distinct processes linking the inter-
vention and its multiple outcomes. As the causal 
pathways of complex interventions differ between 
interventions, often combining several linear and 
non-linear pathways, the template suggests four 
general pathways. 
Table 5 - Considerations in choosing and applying different logic model types.
Considerations to determine choice of logic model type (a priori, iterative or staged)
ﬁ  What is the purpose of the logic model in the context of a specific HTA/SR process, which kind of HTA/SR is 
being conducted in terms of scope, generating versus testing theory and types of evidence considered? 
ﬁ  To what extent will the HTA/SR team be analyzing a tightly prescribed intervention (a priori) and to what 
extent will they be adopting a broad societal perspective (iterative, staged)? 
ﬁ  To what extent are the various PICO or PICOC components pre-specified, secure and well-defined (a priori) 
or not (iterative, staged)?
ﬁ  To what extent can the HTA/SR team and stakeholders anticipate issues relating to the complexity of the 
HTA/SR topic (a priori) or are such issues likely to emerge from the data analysis (iterative, staged)? 
ﬁ  To what extent is it feasible to revise the logic model continually throughout the HTA/SR process (iterative) 
or at set stages through the HTA/SR as new data is added (staged)?
Considerations to determine choice of logic model sub-type (system-based or process-orientated)
ﬁ  What is the nature of the given complex intervention, is it likely to benefit from a system-based approach 
or a more process-orientated approach?
ﬁ  What is the specific research question being asked, is it likely to benefit from a system-based ‘lens’ or a 
process-orientated ‘lens’? 
Considerations irrespective of logic model choice
ﬁ  An HTA/SR team should clearly indicate data sources used to construct and/or populate the logic model or 
logic models.
ﬁ  An HTA/SR team should identify at what points in the conception and development of the logic model and 
the project as a whole it is feasible and appropriate to make changes to the model. 
ﬁ  An HTA/SR team should agree whether the logic model is intended to hypothesise how processes should 
work or to depict how they actually work.
ﬁ  An HTA/SR team should discuss how to present the logic model or logic models, considering presenting 
different levels of granularity in relation to the needs of different target audiences. 
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This template is read from top to bottom, starting 
with the intervention, which may comprise multiple 
components of different types and, if applicable, 
their execution, as detailed in the system-based lo-
gic model template (Figure 2). The two-way arrows 
between the different components illustrate their 
possible interaction. 
Different steps along the short or long pathway from 
intervention to outcomes are described as direct ef-
fects and intermediate effects, with two-way ar-
rows suggesting possible interactions. Outcomes can 
be divided into intermediate, health and non-he-
alth outcomes, as detailed in Figure 3.
Option A shows a simple pathway, where the inter-
vention leads to a direct effect, which in turn leads 
to outcomes. Options B and C illustrate pathways 
with direct as well as one (B) or more (C) intermedi-
ate effects leading to outcomes. Option D shows the 
possibility of a feedback loop in the pathway from 
the intervention to outcomes. 
4.3 APPLICATION OF A PRIORI  
LOGIC MODELS (TYPE A)
4.3.1 Description of the method
When an a priori logic model approach is pursued, the 
initial logic model is equivalent to the a priori logic 
model used at the protocol stage of an HTA or SR; it 
remains unchanged throughout the subsequent HTA/
SR process. As described in section 4.1.1.3, developing 
the logic model may draw on brainstorming and ex-
pertise within the HTA/SR team, literature searches 
and various ways of engaging with other stakeholders 
and advisory groups, time and resources permitting. It 
may be a rather time-consuming process, as the ob-
jective is to produce a logic model that is as compre-
hensive as possible, clearly representing the under-
lying assumptions that guided conceptualisation of 
the question at hand and providing a framework for 
the review within which the results can be anchored. 
Importantly, while the system-based or process-ori-
entated logic model templates (Figures 2 and 3) 
should be carefully thought through and populated as 
much as possible, selected elements may not be criti-
cal in relation to a given intervention or HTA/SR ques-
tion and may therefore be removed.
We pursued an a priori system-based logic model-
ling approach in a SR to assess interventions to re-
duce ambient particulate matter air pollution, 
which is registered with the Cochrane Collaboration 
(Figure 4; (Burns et al., 2014)). The system-based 
logic model facilitated the definition of the various 
interventions to be considered and their unpacking 
in terms of intervention components and delivery 
mechanisms. It also helped to generate an under-
standing of the relationship between various inter-
ventions, ambient air quality and human health 
outcomes in their specific societal and environmen-
tal context. We were more interested in depicting 
the system in which these interactions take place as 
opposed to the causal pathways that link the inter-
vention and outcomes. The first draft of this logic 
model was informed by a thorough literature re-
view, as well as discussions within the author team. 
Having subject matter experts as part of the review 
author team proved to be key in ensuring that all 
important and relevant items were captured. In ad-
dition, we consulted our Review Advisory Group, 
comprising internationally recognised ambient air 
pollution specialists and policy-makers, which led 
to further refinement of the logic model. The final 
logic model was agreed on by all authors and was 
published in the review protocol (Burns et al., 
2014). Figure 4 shows the completed a priori sys-
tem-based logic model for this SR. 
For an SR on the effectiveness of evidence-based health 
care e-learning, registered with the Campbell Collabo-
ration, we pursued an a priori process-orientated logic 
modelling approach (Rohwer et al., 2014). Illustrating 
the pathway that leads from evidence-based health 
care teaching and learning interventions to improved 
patient outcomes was important, since the interven- 
tion does not directly lead to the ultimate outcome, but 
rather involves a number of intermediate outcomes 
that need to be achieved in order to have an effect. 
The process-orientated logic model (Figure 5) helped us 
to understand the relationships between the direct, in-
termediate and ultimate outcomes and together with 
the system-based logic model for this question, provi-
ded a solid framework for the review. Indeed, a pro-
cess-orientated logic model is often considered in ad-
dition to the system-based logic model, which can be 
regarded as the default logic model. Populating the 
process-orientated logic model was largely based on a 
literature search, as well as discussions and eviden-
ce-based health care teaching expertise within the au-
thor team. The final graphic was published with the 
protocol (Rohwer et al., 2014).   
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Figure 2 – System-based logic model template (Rohwer et al., submitted manuscript). 
3. Populate the logic model template with informa-
tion obtained through literature searches, discus-
sions within the author team and consultations 
with content experts. Ensure that the logic model 
reflects all the factors that can potentially cause 
heterogeneity between studies. 
4. Ask important stakeholders, for example mem-
bers of a Stakeholder Advisory Panel or Review 
Advisory Group, for input and refine the logic mo-
del accordingly. 
5. Repeat steps 3 and 4 until all members of the 
author team agree that the logic model accurately 
represents the framework for the specific HTA/SR.
6. Publish the final logic model with the protocol of 
the HTA or SR; this logic model remains unchan-
ged during the HTA/SR process. 
4.3.2 How to apply the method  
(step-by-step)
1. Clearly define the PICO(C) elements of the HTA/SR 
and unpack the question by describing key cha-
racteristics of participants, intervention compo-
nents as well as intervention delivery and, where 
relevant, the comparison, and agree on the vari-
ous outcomes of relevance.
2. Decide within the HTA/SR team whether a sys-
tem-based or a process-orientated logic model is to 
be developed. If the main aim of the logic model is 
to conceptualise the question, the system-based lo-
gic model will be appropriate, but if it is more im-
portant to explain the pathways from the interven-
tion to the outcomes, a process-orientated logic 
model should be chosen, ideally in addition to the 
system-based logic model (section 4.1.3.2).
PARTICIPANTS
INTERVENTION (AND COMPARISON)
INTERVENTION THEORY
INTERVENTION DESIGN
Components
ﬁ Technology and infrastructure
ﬁ Education
ﬁ Policy and regulations
Execution
ﬁ Timing and duration
ﬁ Dose and intensity
INTERVENTION DELIVERY
ﬁ Delivery mechanism
ﬁ Delivery agents
ﬁ Setting
OUTCOMES
INTERMEDIATE OUTCOMES
ﬁ Process outcomes
ﬁ Behaviour outcomes
ﬁ Surrogate outcomes
HEALTH OUTCOMES
ﬁ Individual-level health outcomes
ﬁ Population-level health outcomes
NON-HEALTH OUTCOMES
IMPLEMENTATION
ﬁ  POLICY
ﬁ  FINANCING
ﬁ  ORGANISATION  
AND STRUCTURE
CONTEXT
ﬁ GEOGRAPHICAL
ﬁ EPIDEMIOLOGICAL
ﬁ SOCIO-CULTURAL
ﬁ SOCIO-ECONOMIC
ﬁ ETHICAL
ﬁ LEGAL
ﬁ POLITICAL
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4.4 APPLICATION OF ITERATIVE 
LOGIC MODELS (TYPE B)
4.4.1 Description of the method
In an iterative logic model the logic model templa-
tes introduced in section 4.2, or simply the PICOC 
elements (Petticrew & Roberts, 2008), act as a 
prompt for discussion of scope and for constructing 
an initial sampling frame for the literature search. 
The initial logic model essentially starts as a sketch 
that is not expected to faithfully map all elements 
and all possible causal links (Pawson et al., 2005). 
Detail is added iteratively as iterative searching, ex-
ploration and analysis takes place. Whenever data 
is unearthed that does not fall outside the scope of 
the initial boundaries of the HTA or SR, this may add 
granularity to the logic model. In such a case the 
contribution of this additional data may be (i) to 
identify new components within the logic model, 
not previously identified; (ii) to establish interrela-
tionships between either new or existing compo-
nents, not previously explored; or (iii) to effect a 
move of existing components to a more appropriate 
position within the logic model.
For example, in their HTA of free bus travel for young 
people, Green et al. (2014) (A20) revised their logic 
model to achieve greater clarity relating to both the 
context and the intervention. In a program evalua-
tion on strengths-based family support Crane (2010) 
illustrates the value of refining a logic model, al-
though not in an HTA-specific context. Crane (2010) 
identified two missing constructs, namely the role 
of families (supplied by the stakeholders but over-
looked by the initial evaluator) and the centrality of 
training (critical to achieve programme implemen-
tation), and therefore “added some constructs to 
the model, removed some, and moved others into 
different columns” (Crane, 2010).
Figure 3 – Process-orientated logic model template (Rohwer et al., submitted manuscript).
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For the iterative logic model the initial process, per-
haps selecting a generic or best-fit framework as a 
starting point for the logic model, may be signifi-
cantly faster compared to the same point in the de-
velopment of an a priori logic model. The corollary 
is that some of this analytical burden is transferred 
to the data extraction process.
Broadly speaking iteration takes place whenever 
additional types of data, particularly those that of-
fer new or refined insights, are identified within 
the course of a review. Mechanisms for iteration 
may be broadly characterised as those that are oc-
casioned by discovery of additional published or 
unpublished research data throughout the course of 
the review and those for which interaction inter-
nally among the review team or externally with wi-
der stakeholders may be the catalysts. 
The following mechanisms for iteration, refinement 
and revision of logic models are prompted by iden-
tification of empirical research data:
1. Follow up of initial searches through pursuit of 
references and bibliographies or through formal 
mechanisms of cluster searching (Booth et al., 
2013)
2. Identification of process evaluations or other 
“sibling” studies that provide increased or en-
hanced understanding of the trial evidence (Boo-
th, 2011)
3. Acquisition of empirical data from primary rese-
arch or analysis of routine datasets.
The following mechanisms for iteration, refinement 
and revision of logic models prompted by interac-
tions, with or within the team, have been identi-
fied:
1. Focus groups (Butler et al., 2014)
2. Email correspondence (Hayes et al., 2011)
3. Regular meetings (Hayes et al., 2011).
These mechanisms appear to pose a particular chal-
lenge to the production of a standardised technolo-
gy assessment as they occasion concerns about com-
munication and version control.
A SR on workplace mental well-being developed by 
Baxter et al. (2010) (A19) provides a nice and trans-
parent example of iterative logic modelling. An ini-
tial logic model (Figure 6) was developed by the re-
view team, and subsequently refined through (i) 
data extraction of relevant articles, (ii) examination 
of data for relationships between processes and (iii) 
inserting or modifying additional mediating factors:
“A revised logic model was built by the process of 
examining the coded data…in an iterative pro-
cess….Examination of the data also highlighted 
where authors reported that stronger potential as-
sociations between causative elements and outco-
mes may be found. By examining where these asso-
ciations are reported, the revised model suggested 
that wellbeing should be considered a mediating fac-
tor in behavioural and attitudinal outcomes, which 
are then mediating factors in any business outcomes. 
This contrasted with the initial model in which well-
being was directly linked to outcomes” (A19). 
In particular, progressive accumulation of data re-
vealed additional complexity relating to outcomes 
as indicated in the circled area in Figure 7. In this 
revised logic model the “unpicking” of an improved 
understanding of the outcomes, from what had 
been understood at the start of the review process, 
is clearly evidenced.
4.4.2 How to apply the method  
(step-by-step)
1. Create, or identify the existence of, an initial lo-
gic model as a starting point for subsequent ex-
ploration. For this purpose a logic model tem-
plate (see section 4.2) may be used. This initial 
model may be published in the accompanying 
HTA/SR protocol. However, a statement would 
clearly indicate that this logic model is provisio-
nal to the stage of model development and that 
further iterations will be produced during the 
course of the HTA/SR.
2. Identify data on the whole system or entire pro-
cess, or on individual components of the model. 
Preferably this should indicate a causal path or, 
in the case of a system component, a relations-
hip to other system resources. This data may 
come from stakeholders, the review team, ongo-
ing primary research or the published literature.
3. Make changes to the initial logic model repeated-
ly and at any point of the review and documen-
ted. Reference is made to the source literature or, 
in the case of stakeholder involvement, to docu-
mented suggestions in formally recorded mee-
tings or from emails or other correspondence.
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Figure 4 – System-based logic model on interventions to reduce ambient air pollution and their impact on health (Burns et 
al., 2014).
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Figure 5 – Process-orientated logic model on e-learning of evidence-based health care to increase evidence-based health 
care competencies in health care professionals (Rohwer et al., 2014).
4. Where changes are considered substantive or 
step-wise create a new numbered version. It is 
recognised that the HTA/SR team will have to 
make subjective and defensible judgements on 
when a new version is required. If substantive 
versions are produced too frequently this may 
well pose challenges to ongoing documentation 
and to dependant activities within sub-projects.
5. Record a definitive version of the logic model for 
the purpose of publication within the final HTA/
SR report. It is recognised that this version of the 
logic model is only definitive with regard to the 
specific project timeframe and may well be sub-
ject to subsequent modification by the HTA/SR 
team, or indeed by other teams, beyond the 
timeframe of the project.
4.5 APPLICATION OF STAGED LOGIC 
MODELS (TYPE C)
4.5.1 Description of the method
Staged logic models seek to anticipate significant 
points at which new data may feed into the further 
development of the logic model. They therefore seek 
to optimize the requirement for pre-determined pro-
ject management (which is necessary for the coordi-
nation and conduct of an HTA or SR) and the require-
ment of flexibility (which allows the HTA/SR team to 
new findings emerging from the data, as can be ex-
pected in an HTA/SR of a complex technology). An HTA 
team, which is often located across multiple loca-
tions, and its stakeholders can therefore preserve a 
shared understanding of points during the review 
process at which changes can be anticipated and fac-
tor these into their own review components.  
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Unlike the iterative model, where modification and ad-
aptation is organic and ongoing, the staged approach 
requires that, for each iteration, a clear description is 
provided for which data/information changed the mo-
del and how. Such documentation is intended as an 
enabling mechanism, not a straitjacket, and it holds 
the potential to change how the ‘messy’ iterative logic 
model is perceived within the evidence-based context 
of SRs, not least by offering improved transparency. 
Moreover, concerns about a lack of replicability with 
regard to iterative logic models are moderated with the 
staged logic model by combining an acknowledgement 
of the fluidity of an initial model with a series of fixed 
points at which a new version is produced.
Where a staged model is used, important additional 
considerations must be incorporated into the HTA/SR 
team’s work processes. These include: (i) a require-
ment for formalized iteration stages, (ii) version cont-
rol and (iii) the need for an audit trail.
Iteration stages: These must be clearly specified 
upfront and may most usefully be organised in terms 
of major sources of data input. For example, version 
1.0 may reflect the a priori thinking of the review 
team and version 2.0 may be the product of stakehol-
der engagement. Subsequently, version 3.0 might 
emerge from a SR of effectiveness and then be enhan-
ced, as version 4.0, following a qualitative SR or in-
depth qualitative interviews with a view to producing 
a nuanced understanding of the heterogeneity of fin-
dings.
Version control: The number of versions (e.g. 2.0, 3.0 
etc. representing step-wise changes to the team’s thin-
king) should be kept to a minimum. Where appropria-
te, minor revisions can be signaled on a more regular 
basis (e.g. 2.1, 2.2 etc.). In this way, the HTA/SR report 
will only contain the significant stages of change; at a 
minimum the initial logic model (e.g. version 1.0) and 
the final logic model (e.g. version 5.7) could be used. 
Figure 6 – The initial logic model in an iterative logic model approach for workplace mental wellbeing (Baxter et al., 2010) 
(Reproduced with permission). 
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| 36 
Audit trail: Related to version control is the requirement 
to demonstrate a clear audit trail for the various itera-
tions (Mays & Pope, 2000). The CDC Guidance emphasizes 
that “logic models change over time with changes in the 
scientific evidence, improvements to the programme, 
shifting resources and new initiatives” (Sundra et al., 
2003). It will be helpful for the review team to include a 
revisions log (Table 6) so that reasons for adapting the 
model, and the evidence that informed the change, are 
transparently documented. Although this actual instance 
within an HTA context is hypothetical it is based on do-
cumented accounts of the construction of an audit trail 
in other contexts. Alternatively, individual versions may 
be specified in a narrative form.
We applied the staged logic model approach in the 
INTEGRATE-HTA case study on palliative care (Brereton 
et al. 2016). We created an initial logic model, popu-
lating the system-based logic model template (Figure 
8) for the HTA question “Are reinforced home care mo-
dels of palliative care effective in providing pati-
ent-centred palliative care [compared to usual home 
care models of palliative care] in adults (defined as 
those aged 18 years old and over) and their families?” 
through team discussions, selected literature and in-
put from the Stakeholder Advisory Panels (SAPs) across 
seven countries. This logic model was subsequently 
populated and modified based on evidence assess-
ments, i.e. a review of effectiveness, a qualitative re-
Figure 7 – The revised logic model in an iterative logic model approach for workplace mental wellbeing (Baxter et al., 2010) 
(Reproduced with permission).
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view on contextual barriers and enablers, assessments 
of socio-cultural, ethical and legal considerations and 
an analysis of patient preferences and moderators of 
effectiveness. New insights gained through these as-
sessments fed into the development and presentation 
of a final logic model (Figure 8). Additionally, with a 
view to integrating results across all aspects of the HTA 
and bringing in the decision-making criteria accepta-
bility, feasibility, appropriateness, meaningfulness, 
effectiveness and cost-effectiveness an extended logic 
model to assist decision-making was presented as 
well (Wahlster et al., 2016).
A challenge in applying the staged logic model appro-
ach in our case study on reinforced home-based palli-
ative care was that method development across diffe-
rent work packages, including adaptation of the 
guidance on logic models, and application of methods 
within the case study took place in parallel. Therefore, 
we were unable to pre-specify the stages at which the 
logic model was to be revised and to coordinate up-
dates through version control; instead, all the up-
dating took place in a single revision from the initial 
to the final logic model. If we were able to revisit the 
application of the staged logic model approach in the 
case study, we would specify the following revision 
stages, linked to the process model for integration 
(Wahlster et al., 2016): 
ﬁ Version 1 (initial logic model) based on the agreed 
HTA question and a combination of team discussi-
ons, literature and SAPs.
ﬁ Version 2 based on an analysis of patient preferen-
ces and moderators of treatment.
ﬁ Version 3 based on the results of the effectiveness 
review and economic assessment, as well as insights 
generated through the socio-cultural, ethical and 
legal assessments.
ﬁ Version 4 (final logic model) based on any additional 
findings generated through an assessment of cont-
ext and implementation.
Within these versions that represent substantial chan-
ges, minor revisions (e.g. data inputs from SAPs in 
England, SAPs in Germany, SAPs in Poland etc.) could 
be signalled through versions 1.1, 2.2 etc.
4.5.2 How to apply the method (step-
by-step)
1. Develop an initial logic model, using one of the 
templates proposed in section 4.2 and various 
mechanisms to populate them, in particular input 
from stakeholders and literature searches.
2. Pre-specify points within the HTA/SR process at 
which significant inputs, defined in terms of 
quantity or importance, are likely to have an im-
pact on the structure and content of the HTA/SR 
and thus the logic model. Include logic model to-
gether with review and revision points, within the 
HTA or review protocol.
3. Revisit the logic model at the pre-specified review 
and revision points, and create new and clearly 
labelled versions of the logic model, documenting 
how and based on which data sources changes 
were made.
4. Present selected versions of the logic model, as a 
minimum the initial and the final logic models, in 
the HTA/SR report.
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5 CONCLUSIONS
We have described the use of three types – a priori, 
iterative and staged – and two sub-types – sys-
tem-based and process-orientated – of logic models 
in HTAs or SRs of complex interventions. In the follo-
wing, we summarise the implications of using these 
logic models for assessments of complex technologies, 
briefly reviewing their specific strengths and limita-
tions. We also provide an outlook for the use of logic 
models within assessments of complex health techno-
logies.
Even though logic models are increasingly common in 
evidence synthesis there have been relatively few 
attempts to describe how they might be applied in 
practice. Indeed the two leading articles (Anderson et 
al., 2011; Baxter et al., 2010) on logic models in SRs 
reveal a tension between the requirements of the SR 
tradition and those from formal programme evaluati-
on. In seeking to identify and explain these differen-
ces we believe that we have opened up the prospect 
of wider application of a logic model “toolkit”. We 
have also attempted to guide the user through the 
most important decisions and methods available in 
the development of logic models within the context of 
an HTA/SR. As described in more detail in the guidance 
on the integrated assessment of complex health tech-
nologies (Wahlster et al., 2016), logic models are also 
a key means of integration across different parts of 
the HTA of a complex technology.
Logic models may be considered useful in HTAs or SRs 
of complex interventions, as they enhance transpa-
rency on underlying assumptions and can help under-
stand complexity by depicting the entire system, its 
parts and the interactions between intervention and 
outcomes (Anderson et al., 2011). Nonetheless, logic 
models are not a panacea in addressing or resolving 
complexity and present with certain strengths as well 
as limitations. As discussed in Table 5 and section 
4.1.3, certain types and sub-types of logic models are 
more or less suitable depending on the intervention 
concerned and the HTA/SR question or approach. Here, 
we address the specific advantages and disadvantages 
related to logic models in general as well as related to 
the three types of logic models. These are summarised 
in Table 7; a few additional considerations with res-
pect to time, complexity and replicability and trans-
parency are outlined below.
Time considerations: The process of developing any 
type of logic model can take a significant amount of 
time (several days of work spread over a period of se-
veral weeks or months) potentially delaying subse-
quent stages of the already time-consuming HTA/SR 
process. Depending on the type of logic model, this 
time investment is made primarily at the beginning 
(for a priori logic models) or distributed across the 
HTA/SR process (for iterative and staged logic models). 
Yet, investing a significant amount of time in the ap-
plication of a logic model approach is likely to add 
value, in particular for complex technologies or com-
plex systems, as the logic model provides a framework 
for the entire HTA/SR by informing aspects related to 
the search strategy and identification of included stu-
dies and lends structure to the planned data extracti-
on and analysis. It is important, however, that the 
effort to develop “the perfect logic model” does not 
become an obsession – logic models are a tool to 
make the SR/HTA process simpler, better and more 
transparent, they are not an end in themselves.
Complexity considerations: As the logic model aims to 
depict a complex system and the processes involved 
Table 6 – Hypothetical example revisions log in a staged logic model.
Version Change Data requiring change
3.09 “Consultation” split into “Comple-
tion of Diagnostic Tool” followed by 
“Provision of Brief Advice” 
Matt & Cardle (2011) report that there are two es-
sential components to the brief advice consultation 
(p. 12).
3.10 “Provision of Brief Advice” further 
subdivided into “Discussion of 
Information Leaflet” and “Op-
portunity for Personalised Ques-
tions”  
Lee, Ona & Lewis (2009) document that, in contrast 
to group based approaches individualised consulta-
tion provides opportunity for client to ask questions 
and to receive tailored responses. (p. 10)
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IMPLEMENTATION
ﬁ Policy
ﬁ Quality of care and service 
organisation strategies 
ﬁ Financing/Reimbursement 
strategies  
ﬁ Funding
ﬁ Public (e.g. taxation; 
insurance)
ﬁ Private/self-funding
ﬁ Third sector/charity
ﬁ Organisation and structure
ﬁ Public/private sector 
ﬁ Private sector 
ﬁ Charitable/voluntary sector 
ﬁ Integration/coordination  
of services 
ﬁ Organisational culture
CONTEXT
ﬁ Geographical
ﬁ European Union
ﬁ Urban vs. rural
ﬁ Epidemiological 
ﬁ Cancer focused palliative 
care 
ﬁ Other diseases 
ﬁ Socio-cultural
ﬁ Ethnicity
ﬁ Religion
ﬁ Individual patient pre-
ferences 
ﬁ Family and community 
preferences
ﬁ Socio-economic
ﬁ Education
ﬁ Wealth 
ﬁ Housing 
ﬁ Ethical
ﬁ Autonomy 
ﬁ Sanctity of Life    
ﬁ Beneficence  
ﬁ Non-maleficence 
ﬁ Justice
ﬁ Legal
ﬁ Mental capacity act
ﬁ Advanced Directives  
ﬁ Shared decision-making
ﬁ Political 
ﬁ Current political climate
ﬁ Political system
Figure 8 – System-based logic model of reinforced and non-reinforced home-based palliative care, drawing on team discussi-
ons (green), literature (blue) and SAP and expert input (red) (Brereton et al. 2016).
INTERVENTION AND COMPARISON: REIN-
FORCED AND NON-REINFORCED HOME-BASED 
PALLIATIVE CARE
INTERVENTION THEORY
ﬁ holistic approach to improve quality of life and to 
enable a good death for patient
ﬁ aim to allow the patient to be treated for and die 
at home, if desired
ﬁ (Reinforced) explicit, structured support for the lay 
caregiver to alleviate burden due to caregiving
INTERVENTION DESIGN
Components:
ﬁ Services addressing physical, psychological, social 
and spiritual needs of patients
ﬁ (Reinforced) Services explicitly providing psychoso-
cial or psychoeducational support to  lay caregiver
ﬁ Active and reactive support
Execution
ﬁ Timing, duration and frequency
ﬁ May commence at any time from diagnosis to end 
of life and bereavement 
ﬁ Models of transition to palliative care e.g. concur-
rent palliative and curative care; palliative care 
upon cessation of curative care
INTERVENTION DELIVERY
Delivery mechanism:
ﬁ Face-to-face /distant (telephone, online)/mixed
ﬁ Individual/group/patient-carer dyad/mixed
Delivery agent characteristics:
ﬁ Generalist and/or Specialist health and social care 
professionals
ﬁ Lay caregivers
ﬁ Others: Self-care, complementary and alternative 
therapists, charity workers/volunteers 
ﬁ Within-team coordination and continuation of care
Setting:
ﬁ Community health/social services
ﬁ Home
OUTCOMES 1,2
INTERMEDIATE 
OUTCOMES
Process outcomes
ﬁ Quality of care
ﬁ Hospitalisation
ﬁ Reach
ﬁ Professional caregiver 
outcomes
Surrogate outcomes (of 
patients and carers)
ﬁ Coping
ﬁ Mastery
ﬁ Self-efficacy
HEALTH OUTCOMES
Patients
ﬁ Quality of life
ﬁ Physical well-being 
(reduced symptoms)
ﬁ Psychological well-
being
ﬁ Spiritual well-being
ﬁ Good death/achieving 
preferred place of 
death
ﬁ Survival
Lay caregivers
ﬁ Psychological health
ﬁ Physical health
ﬁ Quality of life 
NON-HEALTH  
OUTCOMES
Economic costs
Non-economic costs
Acceptability of models 
of care
1  includes short-, medi-
um-, and long-term 
outcomes
2  includes proxy outcomes 
(need to be indicated)
PARTICIPANTS
ﬁ Patients: adults with life limiting conditions (malignant and non-malignant) 
receiving palliative care at home
ﬁ Lay caregivers: family members of patients or others (friends, neighbors) who 
may take on the role of lay caregiving  (≥18 years)
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comprehensively, readers might find it difficult to un-
derstand this breadth and depth of information in a 
single graphic. One must therefore carefully balance 
the need for being comprehensive and the potential 
danger of overcrowding. When developing the home 
based palliative care logic model in the INTEGRATE-HTA 
case study (Figure 8; Brereton et al. 2016), we realised 
just how important this consideration was in seeking 
to avoid confusion among stakeholders and even wit-
hin the research team. Ideally, a logic model should 
capture the essence of the system with elaboration 
and explanation of core concepts detailed in the ac-
companying text.  
Replicability and transparency considerations: One 
must recognise that “different groups of researchers 
might construct different logic models for the same 
problem” (Anderson et al., 2011). Using one or ano-
ther logic model as a framework can thus have a sig-
nificant impact on the findings of the HTA/SR and their 
interpretation. For those involved in interpretative, 
and to a lesser extent, aggregative HTAs or SRs such an 
observation is unsurprising. Yet, this is not necessarily 
a weakness but a strength of a logic model approach, 
as this can serve as a vehicle for signalling idiosyn-
cratic differences in the researchers’ conceptual inter-
pretation of the relationships between a programme’s 
activities and its intended outcomes.
Logic modelling is a pragmatic process dictated by the 
needs of a particular HTA/SR and, to some extent, the 
composition of an HTA/SR team. As such there are in-
frequent opportunities to conduct empirical compara-
tive investigations to explore the relative advantages 
and disadvantages of different types and sub-types of 
logic models. Generally, we believe that logic models 
hold the potential to inform two specific requirements 
of an HTA/SR:
(i) As a conceptual framework to develop the HTA/SR 
process: As an analytic “lens”, logic models offer 
a unique contribution to identifying the comple-
xity of “links between determinants, outcomes, 
and intervention components, thereby encoura-
ging the translation of evidence into policy (An-
derson et al., 2011). 
(ii) As an instrumental framework to guide the techni-
cal aspects of the HTA/SR process: Logic models can 
add value at all stages of the HTA/SR process, inclu-
ding with respect to developing the literature sear-
ches, specifying and applying inclusion/exclusion 
criteria and defining and undertaken data extrac-
tion and analysis (Anderson et al., 2011).
Notwithstanding the absence of comparative evalua-
tions of different types of logic model creation and 
use we believe that the a priori logic model offers a 
feasible mechanism for enhancing the problem speci-
fication beyond the limited ambition of a PICO or PI-
CO(C) formulation. It certainly offers the facility to get 
beyond a single “simple” intervention to itemization 
and investigation of multiple intervention compo-
nents, processes and structures (Anderson et al., 
2011). Furthermore, we propose that the iterative lo-
gic model offers a useful vehicle for HTAs/SRs where 
concepts are not initially secure and therefore where 
data collection elements cannot be completely de-
fined at the inception of the HTA/SR. The challenge for 
the completely iterative logic model remains in ensu-
ring transparency and version control, particularly wi-
thin a geographically-spread or discipline-diverse 
context. These challenges are overcome by the staged 
logic model, which combines conceptual development 
with the complex demands of HTA/SR project manage-
ment and offers a feasible way forward for the con-
duct of multi-component HTAs for complex interven-
tions.  
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Table 7 – Strengths and limitations of generic, a priori, iterative and staged logic models.
Type Generic logic model
A priori logic 
model
Iterative logic model
Staged logic 
model
ﬁ  Strengths Acts as vehicle for ori-
enting multiple HTA/SR 
questions and relation- 
ship between them. 
Offers flexibility to 
address HTA questions 
through multiple conti-
guous reviews or through 
single, broad mixed 
method synthesis
Provides a mechanism for 
communication within 
HTA team and with exter-
nal stakeholders
Offers rich pictorial way 
of communicating com-
plex inter-relationships
Is a graphical way of 
presenting a priori 
view of intervention 
in context and to 
clarify assumptions at 
the beginning of the 
HTA/SR process
Facilitates the testing 
of theory (where this 
is purpose of review)
Is consonant with 
standard HTAs or 
Cochrane-style SRs
Offers a transparent, 
replicable process 
 
Can flexibly react to new 
knowledge derived from 
multiple disciplines
Facilitates the generation 
of theory (where this is 
purpose of review)
Rough version may be 
an appropriate, “good 
enough” starting point, 
which is subsequently 
adjusted and refined
Is consonant with itera-
tive approaches pursued 
through qualitative or 
mixed method HTAs/SRs
Offers stability 
in allowing for 
efficient HTA/SR 
processes
Shows flexibility 
that is focused 
around HTA-/
SR-critical issues 
and stages and 
distinct data inputs
Facilitates easy 
planning and ma-
nagement through 
a pre-defined and 
limited number of 
checkpoints
ﬁ  Limitations Places additional de-
mands on time
Does not represent a 
tested theory of how a 
programme functions 
and arrives at intended 
outcomes
Will look different de-
pending on the HTA/SR 
team that develops it
May become unintelli- 
gible when overcrowded
Is an imperfect vehicle 
for depicting the contin-
gent and dynamic nature 
of real world complexity
Requires labour- 
intensive develop-
ment of a priori logic 
model, as getting it 
“right” is critical for 
subsequent steps of 
HTA/SR
Lacks flexibility to re-
act to new knowledge 
derived from multiple 
disciplines (“straitja-
cket”)
Has a big impact on 
the way the HTA/SR is 
conducted
Is associated with  
difficulty in implemen-
ting iterative HTA/SR pro-
cesses (e.g. when to stop, 
when is a “definitive” or 
even “fit-for-purpose” 
model achieved)
Shows problems of 
replicability and transpa-
rency in populating and 
refining logic model
May be vulnerable to re-
porting bias, i.e. an im-
portant causal pathway 
may be overlooked where 
no data are available
Requires pre- 
specification of 
main areas of 
uncertainty at the 
beginning of the 
HTA/SR process
May overlook other 
areas of uncer-
tainty requiring 
more frequent or 
extensive revision 
than anticipated
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